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Patent 

Attorney Docket No. 56.0503 



Remarks 

• Claim 1 was amended to be limited to fracturing treatments thus overcoming the 
objection under 102(e) over Tibbies (U.S. Patent 6,140,277). 

• Claims 5, 15 and 16 were amended to ensure consistent terminology among all claims. 

• Claim 20 was re-written as an independent claim. Claim 19 is now dependent upon 
claim 20. 

• Claim 22 was amended by replacing the term alcohol in the list of alternative ingredient 
by the term ethanol (see claim 16). 

• Claims 29, 33-35 have been rewritten in independent forms. 

• Added claims 37 to 50 correspond to claims 4-17, re-written as independent claims 
where applicable. 



Common Ownership of Tibbies and Application at issue 

With respect to a possible rejection under 35 U.S.C. §103, Applicant respectfully submits that 
Application 09/826,127 and U.S. Patent 6,140,277 were at the time the invention of 
application 09/826,127 was made, owned by the same company Schlumberger Technology 
Corporation, 

Summary 

Applicants believe to have placed the case in condition for allowance and respectfully request 
such allowance. If there are any outstanding issues, the Examiner is invited to contact the 
undersigned for prompt resolution thereof. 

The Commissioner is authorized to charge Deposit Account No. 04-1579(55.0169) in th( 
amount of any applicable fee. 
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Date: Oe(!^/miir ^OCD'^ 
SchlumbergerJechnology^Corporation 
1 10 Schlumberger Drive, MD-1 
Sugar Land, Texas 77478 
Ph: 281/285-8606 
Fax: 281/285-8569 
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1. fAmayte^l A .method offreatii^ a.^V|b<eiffl>^ fdnii8tioq , . Baj(> tmffmpm-tl^^^ m<iPR 
hY^n.«ifa> ftactufina. ffflf' i^fi«t^ «^ cprnnrisiw the Step ftl-biHAiecting down a well an 
aqueo^'*ftJid'a^ a tldciiifa^ amount of a vkoelastfc swfai^ 

tjiu iiJiiiU III tirnalf ing FFtnm ii r— " ^-'^ '^^^^ -4hat cai^ a rediiction in | 
visc^ity of the fluid after fts injection but does not significantly impact its viscosity at 
surface and during tiie injection; 

2. The method of claun 1 comprising providing a precursor that releases a breaking system by 
at least one of the foUowing process: melting, slow dissolution, reaction with a compound 
present in the fluid or added to the fluid during or after the step of mjecting. ruptore of an 
encapsulating coating and de-adsorption of a breaking agent absorbed into solid particles. 

3. The method of claim 2, wherein said breaking system is selected among at least one of the 
following salts: ammonium persulfate, potassium chloride, sodium hexafluorophosphate and 
sodium saUcylate and wherein said salts are provided under an encapsulated form. 

4. The method of claim 2. wherem said breaking system is a by-product of the reaction of resin- 
coated proppant. 

5. r Amended^ T he method of claim 2. wherein the bfed«ftaMng.system comprises alcohol 
released from a precursor consisting of at least of one of the following: an ester, a 
carboxylate anion, organic sulfate based salts, and sodium dodecyl sulfate. 

6. The method of claim 1 , wherein the breaking system comprises a carboxylic acid 

7. The method of claim 6. wherein the viscoelastic surfactant is a zwitterionic surfactant and 
the breaking system is citric acid. 

8. The method of claim 2, wherein the breaker system comprises a carboxylic acid released 
from a precursor comprising a carboxylate anion, said released being performed after 
lowering of the pH of the viscoelastic surfactant fluid through hydrolysis of an ester. 

9. The method of claim 2, wherein the breaking system is released by meltmg a precursor, said 
precursor consisting of at least one of the foUowing: a Cn to C.g alcohol, alkyl amines, 
alkanes, alkenes, aromatics and mixtures thereof. 
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JssJgfoaips oispssfeeliy citesgefi to fci^tipMfe fesasSgscaps of the anioQic oi caaioofc 



11. The mgihdtliof. ctetoi 5» wterein tl» breaking system is at least ooe of tte folSowings: an 
alkyl sulfate, an etfier siilfete. an alkjrl^lialkle, a caiboxyla acid, a caiboxylrc acid, salt, an 
alkyl plu»phate, m aiyl phospteite or mixture thareof 

12. The method of claim 11, wherein said breaker is a dg to Cm alkyl sulfate or mixture thereof. 

13. The method of claim 9. wherein the breaking system is released by slow dissolution and is at 
least one of the followings: alkyl amines; alkanes, alkenes and aromatics. 

14. The method of claim 13, wherein the breaking system is dodecyl amine. 

15. r Amended') T he method of claim 1, wherein the br^na>r©te-system or the precursor of 
thebteak ^reaking system is provided in the form of nanoparticles. 

16. f Amended) T he method of claim 1, wherein the bre^ngfef©ds©F-system comprises alcohol. 

17. The method of claim 16, wherein said alcohol is methanol or ethanol. 

18. The method of claim 1, wherein the breaking system reduces low shear viscosity. 

19. The method of claim4«JQ, wherein the breaking system does not substantially reduce high 
shear viscosity 

20. (Amended) A method of treating a subterranean fo rmation, said treatment selected 
among hvdranlic iractoring. acid fracturin g and compris in g the step of iniecting.dawn a well an 
aqueous fluid comprising a thickening amount of a v is coela.stic surfactant comprising providing 
a breaking system or a precursor of a breaking system t h at causes a reduction in-viscosity of the 
fluid after its iniection but does not significantly impa c t its viscosity at sutface.and during the 
injection, wherein the breaking system reduces the low shear viscosity and is added to the 
viscoelastic fluid during the pad or the pre-pad stage^ 

21. The method of claim 19, wherein the breaking system is added to the viscoelastic fluid 
during the pad or the pre-pad stage. 

22. (Amended) A method of treating a subterranean formation by first injecting, down a weU, a 
solid-free aqueous fluid comprising a thickening amount of a cationic viscoelastic surfactant 
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23. TThs ruffes' of cfefei 22, WfesieSa ite visccsteJte suffiictaiit is eiucyl m^yl ibis(2- 
t^o?j©a^!).aii8SJoiibim=cMiK&le.'^«i;. - -i;^'*^ ■ •• - ■*■ '^•■'K j 

24. 'ths'a&ii'^'i^ i, wiieiem ^j'^teafiste coitKiste of « leaspt'onfe" of tli foiiowing: 
graVei packii^, iqrdrauHc 

25. The method of claim 1, wherein said breaker is added to only a portion of said viscoelastic 
surfactant fluid. 

26. The method of claim 1, wherein said viscofjlastic surfactant is anionic, cationic, nonionic, 
zwitterionic or a combination thereof 

27. (Cancelled) 

28. (Cancelled) 

2Q rAmendedl A composition for treating a subterranean forma tion comprising- ah aqueous fluid 
rnmprising a thickening amount of a viscoelastic surfactan t and a precurSOf-bf .a breakmg 
system that causes a i^uction in viscosity of tte fluid, said ^ compOGition of claim 27, 
whoroin the precursor of the breaking systftm cnmprinsr. comprisme r esin-coated proppant. 

30. (Cancelled) 

31. (Cancelled) 

32. (Cancelled). 

33 f Amended'^ A composition for treating a subterranean forma tion comprising-aii aqueous fluid 
rnmprising a thickening amount of a viscoelastic surfacta nt anri a pracursof.of' a breaking 
system that causes a reduction in viscosity of the fluid, said ^ composition- of claim 27, 
whoroin the precursor of the breaking system nnmpriRBn comprising at least one of the 
following: a Cn to Ci8 alcohol, alkyl amines, aUcanes, alkenes, aromatics and mixtures 
thereof 

34. (Amended^ A composition for treating a subterranean forma tion comprising an aqueous fluid 
comprising a thickening amount of an T ho oompooition of claim 27, whoroin tho viscootofitic 
surfactant is anionic and/or cationic viscoelastic surfactant a nd a precursor of a breaking 
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breaking systewife^^aslowrsotobte nufactnil liaviiig hjidiophilic headgroups oppcsiiely 
chafged .to-the-JiydroplittiCKii^^ cattonic surfactants of the 

''^"^^H??^ « . •• ^-.w.' '.r . . > . ,^ 

comnrisina.^ thtetetiimt amm m t off a viscoeiastic suifecta« and fWffPTfinf f>f;ft>m^Vinp 
svi^, th^ cimses a iBdwaton in visctsftv of the floid. saki T lio compooffid i B of oln i m ?7, 
whorointhoprecwsor of the breaker system » beioe o rovkied in the form of nanopartKles. 

36. (Cancelled) 

37. (New) A method of treating a subterranean formation by injecting down a well an aqueous 
fluid comprising a thickening amount of a viscoeiastic surfactant comprising providing a 
precursor of a breaking system that causes a reduction in viscosity of the fhiid after its 
injection but does not significantly impact its viscosity at surface and during the injection, 
wherein said breaking system is a by-product of the reaction of resin-coated proppant. 

38. (New) A method of treating a subterranean formation by injecting down a well an aqueous 
fluid comprising a thickening amount of a viscoeiastic surfactant comprising providing a 
precursor of a breaking system that causes a reduction in viscosity of the fluid after its 
injection but does not significantiy impact its viscosity at surface and during the injection, 
wherein said precursor releases the breaking system by at least one of the foUowing process: 
melting, slow dissolution, reaction with a compound present in the fluid or added to the fluid 
during or after the step of injecting, rupture of an encapsulating coating and de-adsorption of 
a breaking agent absorbed into solid particles and wherein the wherein the breaking system 
comprises alcohol released from a precursor consisting of at least of one of the following: an 
ester, a carboxylate anion, organic sulfate based salts, and sodium dodecyl sulfate. 

39. (New) A method of treating a subterranean formation by injecting down a well an aqueous 
fluid comprising a thickening amount of a viscoeiastic surfactant comprising providing a 
precursor of a breaking system, said breaking comprising a carboxylic acid and causing a 
reduction in viscosity of the fluid after its injection but does not significantly impact its 
viscosity at surface and during the injection. 

40. (New) The method of claim 39, wherein the viscoeiastic surfactant is a zwitterionic 
surfactant and the breaking system is citric acid. 
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41. (New) Hieimetliod of claim 39'wlieiem the <!afboxylic acid is leleased from a precufsor 
comprisiiig avcaitKBiyiate anitov said^ n^eas^ beinf {i^oniied after loweriog of the pH of 

.J theviMoetetic^suifaptt^ ,r . . h-. 

42. (New) A meOod of Imttiqg a sutttRnuieto formatiOB by x^ecting dowa a well an aq^ieous 
fluid comprising a thickieiiiQg amouiit of a viscoelastic siuflwtam comprising providing a 

precufsc* of. a bieakiag system that causes a reduction in viscosity of the fluid after its 
injecti(Mi but does am s^nificantly impact its visc(»fty at surftu* and during the injection., 
said breaking system released by melting a precursor, saM preoirsor consistii^ of at le»t 
one of the following: a Cn to Cig alcohol, alkyl amines, alkanes, alkenes, aromatics and 
mixtures thereof. 

43. (New) A method of treating a subterranean formation by injecting down a well an aqueous 
fluid comprising a thickening amount of a viscoelastK anionic and/or cationic surfactant 
comprising providing a precursor of a breaking system that causes a reduction in viscosity of 
the fluid after its injection but does not significantly impact its viscosity at surface and 
during the injection., said breaking system released by dissolution of at least a surfactant 
having hydrophilic headgroups oppositely charged to the hydrophilic headgroups of the 
anionic or cationic surfactants of the viscoelastic surfactant fluid. 

44. (New) The method of claim 38, wherein the breaking system is at least one of the 
foUowings: an alkyl sulfate, an ether sulfate, an allqrl halkie, a carboxylic acid, a carboxylic 
acid salt, an alkyl phosphate, an aryl phosphate or mixmre thereof 

45. (New) The method of claim 44, wherein said breaker is a Cis to C20 alkyl sulfate or mixture 
thereof 

46. (New) The method of claim 42, wherein the breaking system is released by slow dissolution 
and is at least one of the followings: alkyl amines; alkanes, alkenes and aromatics. 

47. (New) The method of claim 46, wherein the breaking system is dodecyl amine. 

48. (New) A method of treating a subterranean formation by injecting down a well an aqueous 
fluid comprising a thickening amount of a viscoelastic surfactant comprising providing a 
breaking system or a precursor of a breaking system that causes a reduction in viscosity of 
the fluid after its injection but does not significantly impact its viscosity at surface and 
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during to iBijessioi., mM tesdistog sj^sMsa , w!h:^i3Bai to tealcar syssem or ^ gMiswsor of 

49. (New) A eb^cjS olT aneasitog a ssKsanras^ fcsTO!4a<Ka fey iijsci&Jg down a wen ao cgueim 
if&iM caiapr^iBsg a &Ms^i@ mmm off a visccgltefe; ssstemt compmm poviMBg s 
bieakiig system or a pdcxssm of &!l»)saklng system Aat csaises a retetSoa in vfect^iy of 
tbs flow after i«s aiM»oii but does not significartly impm Us viscosity st surfece araJ 
during the injection, said breaking syston con4>r»ing ateohoL 

50. (New) The method of claim 16, wl^em said alcohol is methanol or ethanoL 
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